PAMPHLET ON THE DISTANT CONPROL OF. ALSARGET. SHIP 
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nue: Ee? commenced fitting out as a Berge? 
ship on December 10th, 1920. . a 

As far as the b/c gear is eosserned:, A.M. Signal Sohoo!, 

: Portsuouth, supplied the w/t gear, ATM, Co., selector and 

all stecring gear. Chatham dockyard fitted Up the Signal School 
instruments and produced and fitted the gear, beyond the 
selector, for controlling the engines and “oil fuel v valves. 

It was originally intended that the ship should be ready 
for first trials by Apri 8th. Owing t to the ) strike, however, 
this date was not adhered to. “~~ 

H.M.3. * AGAMEMNON" actually commissioned on Jury 12th 
and eaaiea for Fortasowch on July 25th. the first trials of 
the steering gear were carried out on . the passage rouné, Wt 
not being used. 

During the early pare of August seagoing trials for the 
adjustment of gear were carried out, Ha. ‘ANTRIN® having 
been eivted for controlling. HAMS. *ANTRIMY being, “however, 


required for other services, H.M.S. *ERUANT® | was 5 titted tor 


transmitting and took her place. 
On Angust 19th Admiralty decided aircraft bombing and 
machine gun trials wers to commences on august 25th, the ‘three 


‘ugeks ‘practical testing asked for by H.M. Signal School being 


dispensed with. . Tet ne 


4 


During the ‘Preliminary trials on August zord and 24th 
everything in BMS. * ACAMEMNON" worked ell, a fon "pea" 
valves only failing. On august 25th, a few more valves went 

On August 26th, all valves failed ane the cutout panels 
required modification. the bonbing trials were, however, 
soccessfully carried out. 

Arrangements wers ‘then mane to collect eeery available 


"Pea" Valve and an alteration was made to the outrout : Panels, 
which it was hoped would put ‘these rignt. ‘These were y tried 
out on August Sist with some sucosss. No further "Pea" valves 
being in existence, trials 9 were ) oomsnced with & view to . 
utilising and, if successful, producing “signal Schoo! valves, | 

On Sept. 7th and 8th HM.S. * SAP DRAGON* ‘was Fitted for 
controlling and tried out. | Bzoe1ient results, as far as EoM.S. 
*SWAPDRAGON™ was oC concemed, were obtained, but 2 more "Pea" 
valves failed and trials had to be stopped in order to. retain 
sufficient valves to carry out the two machine gun trials 
arranged for Septe 9th. 

On Sept Sth us machine gan trials were sucessfully 
carried out. this was the first occasion on which H.M.S. 
* AGAMEUNON" was completely abandoned. 

. the work of producing Signal ‘School valves: and altering 
the panels to suit them was proceeded with, 80 that a seagoing 
trial could be carried out on Sept. alst, on the ‘results of | 
which a report as to the condition of B.M.3. * AGAMEINON® was 
to have been forwarded, with a view to her being sont north 
for the Atlantic Fest firings. 

On Sept. 20th the Comaander-in-Chief, Atlantio Fleet, 


reported that he would not be ready for H.M.3S. * AG AMEABION" 


until the beginning of NovemPers sO me ‘tale a depts aust 


were penoslied and ee cut-out panels | were ‘still further 
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improved. 

Tna deaonatration Which was arranged to take place on 
October 15th, the inner disc of ‘the dumy ruader of the " gteer- 
ing gear seized s and | the seouring pin fractured on “the firat | 
alteration of courses. This put the eteering ‘gear out of action 
but the engine contro was sucoseafuiy operated £1 tron | Blow to 
full speed and dom again. 

The Signa School valves (DI x) were on the whole 
satisfactory, but owing to various circumstances, were very 
irregular in operation. A specification of the valve : required 
was, however, produced, and the manufacture of the Valves put 
out to contract. . ‘the first consignuent of the contract made 
valves were tried out on October 18th and proved satisfactory. 

As a result of the trials of October ith, 11 it was dectaea 
that B.MeS. *acaumanion" was in a fit condition to go © north ‘to 
act as target ship for the Atzantio Meet, cand | the ‘Commander- 
tascnrety Atlantic Fleet, was #0 informed on October sth. 

one point with regard ‘to BoM 5, MGuCION Ss gear still 
remains to be decided “ whether we ¥/2 gear as & whole will 
stand the shock of shells vorstiag 4 in the ship. No cond! tions 
approaching the shock to be expected ‘from this cause canbe ~ 
manufactured for experinent, “but the Fesivers:& and serials 
have been subjected to a severe hamering with a sledge 
hamuer without ill effects, and a 75-inch projectile (200-2bs.) 
was dropped several times on the ‘deck over the control rooms, 
without showing the least sign of interfering with ‘the opera- 


tion of the gear. 


It remains to be seen thet the eirect .of the shells will 
be, but as there are eight aeriale and receivers, titted, it 
is considered probable that contro? of the ship is unlikely 
to be completely lost, al though it may be necessary for the 
controlling ship to arrote round M.S. * AGAMEOIION" in order 
to find which aerials are still in wording order. a 

With a view ‘to reducing the chances of damage by shock 
to all ‘the aerials, two have been fitted, one over the stem 


“and one over the atern, the ‘renalnder being distributed to the 
best possible advantage over the midship portion of the : ship. 
An indioating device i being fitted which will show at 
a distance whenever a contro} signal is received. this davioe 
-1s of primary importance for testing purposes and is fitted | 


in the conning tower. 


REMARKS ON HANDLING ZHE SHIP BY SHR COMMANDING OBICER, Hallad. 
ae ; a W ; eee 
Steering. H.M.S. “AGAMEMNON" is undoubtecly a difficult 

ship to steer under the best conditions, taking a Lot of 

steadying once she gets a sWing om. The control gear is quite 
satisfactory and keeps the ship, once she has ieonsaee Within 
avout a degree of her correct course. | 

When altering course the ship will take a conatdsrabt® 
time to finally steady; she will swing 5 to 8 degrees past the 
course and then comes back about 5 aterees past it, anc con- 
tinues yaving a sradually lessening amount until steadied, 
etch takes anything up to five minutes. 

With much wind on the bow, when the ship woul oraenert Ly 
carry “weather helm", it is found that she steers & course 
about 5S: degrees to Windwarl of the course signalled. 

Engine and Bobuer Roow Goutrols. The results of the 
varlous trials papas set with the ietwe and oll fuel pump 
¥/f controls (5 in number) show that these controls are now 
satisfactory. 

In regulating the engine and oi] fuel pumps a gradual 
innvease or decrease has been aimed at, so as to avoid, ag far 
as possible, fluctuations in ‘steam pressure and water level 
of boilers, and varying conditions for the auxiliary engines 
which are not under control ana are unattended. 

With steam in all boilers: any delay between abandoning 
ship and commencing to work up the speed of main engines 


should, if possible, be avoided. 


THE D/C. GANAS AERLIAD 20 Had. "ACAMMIOS". 
SER SELECTOR. (Photo. No. 8. 8. 309), 


Ali controls are effected by operating by We a 100~1ine 
telephone selector. this is an instrument by the Automatic 
Zelephone Manufacturing Company as used in the automatic 
telephone | systen on shores Tt is operated by wr Ampulses 
through a relay switoh, or by a ae oni toh on 1 the fore-bridge 
ro local working. — | 

ao The selector is built up to the mpiuated nuuber, energise 
that ecntant and, for a ateering control, remains there, 
although the sending switoh is put to “OFF, until ¢ the oirouit 
through the alter~course disc is broken. noe the speed con- 
trols an additional relay has been inserted, whioh aliens ee 
selector to areP off on breaking the sending switoh. 

ane nunbers used for steering are from 00 to 3s, corres~ 
ponding to 360° of the compass in 10° “steps. Thus 06 = 60° 
(true co), 27 = 2700 (true Co), etc. 7 

the numbers from 50 to 99 contro} ene aynes is the ship 
or are used for testing purposes. There are 15 spare contac! 
not at present used. — 


‘The operations beyond the selector and the w/t gear for 


(a) HB STRERING GEAR. (Pigs. 1 and 2). 


Zhe _alter-course disc (photo. No. g.3.451), is divided 
electrically lato two halves and is surrounded by 86 fixed 


works the ees ae eae are as follows: BP ; 


contacts, set 10? apart Each contact is connected ‘eae ton 
minal on the selector board, so that the ‘dialling of a number 


energises that contact on the alter~ course disc. she current 


flows through one halt of the disc and operates through a re- 
vereing switche So-volt motor; hich rotates the disc until a 
segment of insulation comes under the energised contact, When 
the circuit is broken, the moter stops, and the selector drops 
off. | - 

The ateackos die ade io. 8.8. 431) has two brass 
contact rings on its surface. The outer ring es aiviaed 
electyically into five smal] contacts and taro large ones, over 
which works a contact finger. The inner strip and its eingers 
will be dealt with later. 

The finger is driven, through differential gear. by the 
worrout motor operating the A.C. aise, and by the gyro compass, 

The outer ring contact seguents are connected to corres- 
ponding contacts surrounding the dummy rudder. 

The_dumay_cuddex (photo. Yo. a. 8. 429), which name includes 
all the gear mounted above the steering motor,. consists of an 
inner and outer revolving disc. The inner disc is divided in 
half electrically and is driven by the steering motor, its | 
movement being proportional to the movenent of the steering | 
wheel, ™he outer revolving disc carries seven *Ogticer-of-the- 
natch" contacts which bear on the inner aise, and it is rotated 
by a S0volt “nunting motor. Outside the outer ring are s6éven 


fixeq "quartermaster" contacts, which bear on a conductor round 


the periphery of the outer disc. This conduetor is also 


divided in half electrically. 
The electrical action of both these discos is a repeen sor 


‘of the electrical hunting gear already described tor the alter 


course ‘disc. t 


fhe positions of both officer~of=the-watch and quarter | 


master contacts. are adjustable, and are so arranged as to give 
a maximum of 16° of he2m for altering course, while & combina~ 
tion of the two sets of doKntacts oan give full helm (38°), 
A safe ty areangenen® has been santos hich prevents the 
helm being jammed in. an endeavour to put é erew too fer. 
The ateoring motor (photo. Wo. 8.8. 429) arives, — 
a bicycle chain, a sprockst Wheel which is comected to the 
ship's steering wheel in the lower conning toner, by inserting 
apin. This pin is so arranged that it can easily be veunvad 
in case of eueeesney when testing the gear underway at sea. 
Various relay switches are employed. Reversing relays 
are fitted to the steerine motor and to the two B0~volt motors 
operating the outer disc of the dunmy rudder and the alter 
course disc. ee 
fhe action of the gear is as foliowss- (Figs. 1 and 2) 
Suppose the course steered to be 360° i it is desired 
to gress course to 90°, All discos and pointers are central 
and the helm is amidships. a 
(a) Switch on. This sets the selector ready to operate. 
(b) Dia2 09. This builds up the aapetoe and energises 
the 90° contact outside the A.C. disc, which operate: 
the relay ani starts the motor driving the 4.C C, disc 
and the pointer over the steering disc, both of whict 
commence to rotate. ob % 
(c) Switch off. his does nothing but prepare the way 
for the next signal, as the holding-on rely be 
keeping the selector in place.- 
Directly the pointer on the steering disc moves off the 
4 and 6 


0 pontact, current flows in turn through contacts 2, 


on to the corresponding oe contacts. the 


hur a 
dummy rudder inner disc dinkts « each in turn, finally putting 


\ 


on full port helm 


Ww mted 


In the meanwhile the Bee diac has Limited the 90° contact 
and stopped the SO-volt motor. Zhis allows the selector to 
drop off. - 

15° port helm being on, the ship starts to swing to 
starboard, and the gyro compass, through the step by step 
motor, begins to replace the steering disc pointer in the cer 
tral position. As the finger passes over contacts 4 ara e. 
the corresponding officer-of- the-watch contacts are energised 
and the helm is eased. When the ship reaches her new course 
the helm is amidships and directly she passes it, opposite, 
or betine, helm is applied to bring her back. | | 

This arrangement would cause a very sinuous course and 
it would take a long time for the ship to settle down on any 
new course. 7o overcome this and to steady the ship more 
quickly, the anti-swinging gyro is introduced. | 

She Anti~-swinging gyro (photo. Mo. 8.8. 502) is fixed 
with the axis of rotation of the wheel in tiv fore and aft 
line of the ship. It is rigidly held from precessing in a 
horizontal direction, consequently, when the ship alters 
course, the gyro tends to precéss about its horizontal axis 
or to "topple". This toppling is restrained by careruity 
adjusted springs, 80 that the rate of swinging of the ship 
can be approximately measure’ by the amount of movement of 
the axis of rotation of the wheel in the. vertical plane. A 
pointer is attached to this axis and works over three elec- 


trical contacts on each side of a central contact. Bach of 


ry contact 


these is connected to a corresponding quartermaste 


of the dumuy rudder. 
The analler finger spicata’ to the large pointer 


Bou See no 


worklag over the ere disc is so arranged, with its con 
tact strip, already mentioned, that current is only allowed 
to flow through the anti~ swinglng gyro pointer a when the ship 
is within 56° of her course. This angle oan be varied by 
using fingers having a different spread. = 

| “The effect of the seitieetael ne gyro is thisi~ (Figs. i 
and 2) ' 

As the shin approaches her new course (90°) and arrives. 
within 36° of it, the Sth. quartermaster pontact is energised. 
The hunting motor then causes the outer ring to hunt this 
contact, thereby carrying the ofticerof- the-ateh Coishante 
Glockwise. The inner disc still hunts the No. 6 officerot- 
the-watch contact, and congaquent. 7 the helm is reduced. 

As the other contacts in the steering disc are energised 
ang the rate of swinging of thse ship is penne: ‘the effective 
helm used becomes a Compromise insane on the energisation 
of both officer-of the-wateh and quartermaster contacts , but 
meeting helm can only be put on when the ship has reached her 
new course. By a suiteble adjustment of the vosttion of these 
Sea tacts’ &t can be arranged that the over swig beyond the 
new course is limited to about 5° or 6°, 

The | course steere. when steady may vary as much as 3° or 


a° each side of the true course, bus this must be accepted. 





(3). SPEED CONTROL GRAS. (Photos. Nos. 8.3.600 and 651). 

The principle by which the control of engin? ayeed is 
Obtained is similar to that employed for working ad stes ering 
wheel already described. 

There are five valves to operate, the two main steam 


regulating valves in the engine rooms (photo. No. S.S.631) 


and sie Bp REVAGEAGA by-pass valves on three oll fuel pumps; 
one in each boller ROUR, (photo. Mas 8. 8. 650). Bach valve 
is fitted with a disc, sinh lar to the inner dise oe ‘the aumy 
rudder, having ten conte os axouna it each energised by @ 
separate line from the selector through a relays the aio 
- hunts the energised contact, the control motor opening « or 
closing the valve to the corresponding position. 

It will thus be seen that SO controls are map Loyeds 

In the case of the regulating valves, the control motor 
is gearel by sprocket and chain, to a worm-wheel which om 
be clutched to the valve spindle. 

"he control motor on the ol] pumps works direotiy through 
a worm on to the adjusting aut and ‘thus varies the pressure on 
the springs The "stop" position of the disc corresponds with 
the minimum pressure on the spring. | oe 


The electrical system is shom diagrammatically in Fig. 


"he holding=0n coils in the relays keep the relays 


on until the disc has turned to its proper position, 





1. In the event of failure of the t/t gear, to stop the 


ship. 


this is obtained by means of a cloclwork mechanism which, 
at the end of 15 minutes, will close a circuit energising the 
"stop" position contact of the two regulating Tee discs. 
This closes off the steam from the main engthes. 

Every W/T signal that is received regats the “clockwor 
so"that the safety aear will operate 15-minutos after the 
iast signal is received. | 

2. In the event of failure of the main electrical supply, 
te stop the ship. i _ | 

When the main current is cut off, a toval battery is 
automatically brought into play which again energises the 
"stop" position contact of the two regulating valve dises. 
(co) w/a E TRANSMITTING GRAN. | 

SORE MANS W/2 Guan. 
General. 

The wavelength utilised for W/E control of H.M.s. 
NACAMEMNON” is 10 metres and, although the apparatus for the 
production and reception of these waves ia still an its 
infancy and a matter of laboratory research, one particular 
ry which is a vital necessity to the operation of the 
control system is, at present, satisfied only by the eaplay- 
ment of these short waves. his is the Smmmuni ty from 1.t6r 


E itti 3 or from 
ference, either Prom Jonger WAVE transmitting sets ° 


atmospherics, withous which no reliable contr’i can be 


maintained. Hence the use of at undeveloped wie avstsm 


in preference to one of the standard types. 


™he chief disadvantage which make satisfactory control 


ey Meats OL short Waves a Gatter of some Ueticulty, lies, 
from the point of view of reception, in the extremely direc 
tional propertiss of the waves. his makes it necessary ‘that 
receivers should be arranged 30 “ee signals may ie ‘eeselved 
by some combination, irrespective of the direction whenee the 
latter may emanate. ron the point of View of trenamisaion, 
special apparatus is necessary and th€ position chosen for the 
transmitter must be well clear of the iron of the ae Also, 
from both points of view, the Limi ted ranges obtainable (1 te 

3 miles) and the unexpected effects due to screening — or 
reflection from, stays, funnels, casual awning stanchions and 
the like, all go to make the selection of positions for both 
transmitter and receiver a matter for very careful considers 
tion. 

The diagrams (Figs. 4 end 5) are reproduced here as an 
example of these latter effects. Fig. 4 is a eeace: ategran 
showing the received current in H.M.3. VAGAMEMNON" , while 
HeM.S. "SNAPDRAGGN” astern of her, nes Famunh 32 points. 
Fhe peckes olrele shows the limit (1 mili apes) below which 
the relay will not operate. ‘The curious dips which occur 
at 40° and 300° of swing are apparently due to stays on the 
reciprocal bearing behind the transmitter, while the decrease 
from 150° to 2209 is due to almost complete woreuning by the 
funnels. The range in this case was about 1-1/2 wit deai. 

Fig. s shows a colar diagram of HM.S. " AGAMEMNON ! “a 
Heat swine round 32 points with various aeriel deficiencies 
noted. 

Thia will serve to show how necessary it is to have a 


maximun number of aerials available for any particular 


bearing, quite apart from wae question of aernng a& reserve 
in case a number get shot away. 

The ships in this case started in single line ahead, 
‘HeMeS. "ANTRIM" (the transmitting ship) being about 2/2 
miles astern. 

She pecked circle as before shows the limit of operation 
of the relay, and it will thus be 8@en ait under Sheoe con- 
ditions He Ms Se "AGAMEMNON" woute not ...ve been ander the corr: 
trol of the transmitting ship eZee when the latter was 

ow on to her and bearing from red 50° Sivoueh right ened 
to gresn 100°. 

_.8 Ls a situation which quite possibly might arise 
during firing. a Se 

cxenamitting gear. Power is suppiied from an apyevaaeer 

of the type fitted for Fessenden sound signalling apparatus. 
"his gives about 220 volts at 500 cycles. A Type 9 trans 
former is employed to give the necessary voltage for the 
spark gape 

In HM. 5S. "SNAPDRAGON” the alternator is fitted down 
below aft, and the transformer on the forecastle at the foot 
ef a wooden platform upon which is placed the transmitter box 
with the gap and aerials. (Photo. No. 5.8, 650). 

The pressure gap contains the whole oscillating circuit. 
The actual spark passes internally between the base plate ard, 
one plate of the condenser, Which is formed by senesatehs 
cylinders inside. The necessary inductance is provided by 
tha flat strip outside to which the aerials are attached. he 
length of strip between the points at which the aerials are 
connected ‘cmpared with the whole length of the strip governs 

the 


In this form of gap it is necessary that the spark 
length should not be more than 1 as. and as it only re- 
quires about S000 volts to break this down, the internal 
pressure is raised to 250 lbs. per square inch to increase. 
the energy of discharge which at this pressure tekes place 
at about 25 000 volts. | ~~ 

Experiment has shom that the best results are obteined 
with an "L" shaped aerial. Zhe legs are telescopic and have 
to be adjusted in length for best radiation. "heir length 
does not affect the transmitted wavelength but anily take 
energy radiated. | . 

™re aerial current in this set, as fitted in H.M.S. 
MSNAPDRAGON" is about 1.5 amperes, and the range of reliable 
control about 2 miles. 

Onerating. "he ultimate effect of the transmitter is 
to operate the telephone selector, and a dial ent tans identi- 
cal with those used with the automatic telephone on shore, is 
employed to control the current. On the aia board Ls a 
small tumbler switch which is switched on before making any 
signal; this operation completes the transmitting circuit and 
corresponds to lifting the receiver off the hook in the | 
telephone. ‘wo numbers must be dialled pieoneHively for each 
control signal, and, as the dial runs back after the dialling 
ef each number it breaks ag Vransuenaniy circuit a corres- 
ponding number of times. At the receiving end theds breaks 
operate the receiving and intermediate relays which in turn 
build up the selector until the required line is energised 


and the main steam valve, oil fuel valve or course gear is 


operated accordingly. 


fn\ wim 


4D) W/2 RECBLVENG GeaR. 

The form of the " geriale may pe seen from = Pererayss 
Nos. So 8. 626 and 467. 

shere are aLEns of these, one on the fore sasblabeded, one 
at either side ef the fore superstructure, one on ei ther beam 
on boat deck, one on either quarter in main top and one on 
the after tavtet. There are all so alternative posi tions for 
the foxamo st and after ‘serials over the stern | walk and over 
the stem. 

a ™he signals are actually detected by the small valve in 
i the sextet and are oe to work a receiving ern Ln the 
w/t control rooms 

The aerials are all in paralie. and their leads are 
tases, as far away from each other as possible, until they 
get below armour. One aerial is sufficient, for control. 

20 avoid damage to one aerial sntertering with the work- 
ing of the others, a speciel cut-out panel is fitted ‘to each 
aerial. These panels are sO designed thet a burnt-out valve 
filament, @ short-cireult, oF a break in any of the aerial 
leads will cause disconnecting switches to break and thus 
entirely ta isolate the damaged serial. 

iv Below the aisconnector switches the panels are parallel- 
— Na ind the received current is stepped up by a three-yse"s 
‘ amplifier, rectified through two Paeeta ee Valves, and made 
to work the receiving relay. (See photo. No. 823.469). This 
requires 8 change of current of 1 miligmapere. 

The a relay in Gorn works an intermediate relay 

which deals with the larger currents necessary for operating 


the selector in the control room. 


Nel 
ADDENDA ,.TO' PAMPHLET NO.M,.2129 ON THE DISTANT CONTROL 
OE A TARGET SHIP (HM. 8. "AC S."AGAMEMNON" ), 


Page 4, *Pea" valves have now been replaced by Dl valves 
manufactured by Messrs.Cossor. Despite the failure on test 
of the last consignment of these valves, "AGAMEMNON"” will be 


provided with a reasonable percentage of spares, 


Pace 6, New indicating gear has been fitted right aft on 
the Q.D., which, if damaged by the firing, will not effect 


the remainder of the D/C gear . 


Page 7. # When altering course, the overswing is usually not 


more than 3° = 59, 


Page 12, The overswing beyond the new course 1s now about 
Om 59. 
The course steered when steady may vary up to 3° or 
4° each side of the true course, but in fine weather this is 


generally under 2°. 


Page 14. The safety gear to stop the ship in the event of 
failure of the W/T gear is now arranged so that after about 

15 ninutes from the last WT signal being received, the oi] 
pressure to the boilers is reduced to a minimum, Two minutes 

| later a Very’s light is fired and after a further three minutes 


the main steam regulating valves to the main éngines are closed 


Pace 15, Diagrams 4 and 5 were taken in 1921, "SNAPDRAGOII" 


& 





Diagran 4 (a), taken ica ct 1922, shows a very 
Similar state o? affairs, but worked out on a basis of control 
range instead of strength of eignals. NSNAPDRAGON", ee 


diagram, was fitted with a 1.5 KW. S/W transmitter 7H. 


Page 16, The transmitter 7H now used in "SNAPDRAGON" 
consists of a Fessenden alternator supplying power 
at 200 volts to a transformer Pitted in a box in the wooden 
platform forwari, The transmitter box contains a T21C valve 
and the aerials used are the same as with the Sie its 

The aerial current.is now 5 te 6 ampso, but the 
range of reliable control is stili found to be much reduced 
_on certain bearings, see diagram 4 (a), It is up to, or over, 
2 miles on either beam, about 1-1/2 miles right aheat, while 
there Ls an arc on either bow when it is down to lesa than 
1000 yards. 

This effect is much more pronounced than was expect= 
ed, it having been anticipated that the extra radiation would 
wisinios the effect of the "blind ares" by a greater all-round 


increase in the strength of signals. 


Page 18, With a view to making possible the tracking down of 
the cause of any failures in contro? which may occur, a record= 
er has been fitted which records every movement of the 
receiving relay. Ali stray "clicks" which reach this relay 
are sho™ as well as all proper signals. If a failure occurs, 
the recorder shows whether it was due.to an incorrect W/T 


Signal, or whether the fault lies in the selector or beyond. 


An additional safeguard against stray interfering noises 
has been added in the "click trap", This is a delay relay 
which requires a definitely persistent signal before it will 
operate and allow any following signal te go on ta the 
selector, 

In all the preliminary trials, only once has a stray 
gitek ent through to the selector, and this was made possible 


pecause the click happened to coincide with a control signal, 


The recorder showed the effect very clearly. 


